CpG islands: features and distribution in the genomes of vertebrates.
We have investigated the distribution of unmethylated CpG islands in vertebrate genomes fractionated according to their base composition. Genomes from warm-blooded vertebrates (man, mouse and chicken) are characterized by abundant CpG islands, whose frequency increases in DNA fractions of increasing % of guanine + cytosine; % G + C (GC), in parallel with the distribution of genes and CpG doublets. Small, yet significant, differences in the distribution of CpG islands were found in the three genomes. In contrast, genomes from cold-blooded vertebrates (two reptiles, one amphibian, and two fishes) were characterized by an extreme scarcity or absence of CpG islands (detected in these experiments as HpaII tiny fragments or HTF). CpG islands associated with homologous genes from cold- and warm-blooded vertebrates were then compared by analyzing CpG frequencies, GC levels, HpaII sites, rare-cutter sites and G/C boxes (GGGGCGGGGC and closely related motifs) in sequences available in gene banks. Small, yet significant, differences were again detected among the CpG islands associated with homologous genes from warm-blooded vertebrates, in that CpG islands associated with mouse or rat genes often showed low CpG and/or GC levels, as well as low numbers of HpaII sites, rare-cutter sites and G/C boxes, compared to homologous human genes; more rarely, CpG islands were just absent. As far as cold-blooded vertebrates were concerned, a number of genes showed CpG islands, which exhibited a much lower frequency of CpG doublets than that found in CpG islands of warm-blooded vertebrates, but still approached the statistically expected frequency; none of the other features of CpG islands associated with genes from warm-blooded vertebrates were present. Other genes did not show any associated CpG islands, unlike their homologues from warm-blooded vertebrates.